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Abstract 
This research aims to investigate the geographic reasoning process of high school students of the last degree. A qualitative 
approach based on two case studies was adopted to collect and analyze data on this issue. The two high schools were located in 
-making and existing map-reading. Based on 
this study, it was possible to identify the potential and limits that students have in relation to geographic reasoning and how the 
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1. Introduction 
The teaching and learning process of geography in Brazil has as one of its objectives to help students develop a 
spatial reading and analysis of reality. Cavalcanti (2006) and Silva (2007) call this scientific knowledge geographic 
reasoning, which generally refers to the interpretation of several contexts that are present in the world under the 
spatialisation of facts that take place in our everyday life. Therefore, it is understood that there is a need to integrate 
specific forms of language into studies of geography in Basic Education (which in Brazil comprises the education of 
students from 6 to 17 years old). These forms of language should contribute to the formation and development of 
geographic reasoning. The language of cartography, for example, is of great importance to the learning process of 
geographic knowledge because it allows the representation and analysis of space by the construction, reading and 
interpretation of maps. 
Regarding the pedagogical practices of geography, the use of certain products of cartography can be highlighted, 
including atlases, large- and small-scale maps, topographical maps, thematic maps and sketch maps (mental maps). 
production of space and its materiality at different scales. Among these tools, the mental map is highlighted, which 
constitutes an initial cartographic representation of space and which can be produced by the person in a simple way, 
for example, with A4 paper and a pencil. 
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However, although cartographic language is recognized as relevant to schoolwork in geography, it appears that 
the teachers of this subject have doubts about how to use it in pedagogical practice and how to understand the 
contribution of this cartographic product to the learning of geographic knowledge (GIRARDI, 2005). 
The aim of this researcha was to investigate the geographic reasoning developed by students in the last year of 
high school, by taking into account two case study, a public school and a private school, both located in the 
). It was required to 63 students to 
produce sketch maps (mental maps) and to make map reading tasks. 
The students were required to represent themes such as urban problems, globalization processes and the urban 
routes of their city. Additionally, map reading tasks were given concerning the urban area of Presidente Prudente 
city. It was produced a total of 239 sketch maps, by the students in 4 school activities. These data allowed the 
analysis and interpretation of the contexts, urban elements, contents and geographic concepts present. The analysis 
approach was based on studies by Lynch (2006) (pathways, limits, neighborhoods, nodal points and boundaries); 
Santos (1985) (form, function, structure and process of space); and Vigotski (2000) (spontaneous concepts and 
scientific concepts). From the empirical data collected and the theoretical framework used, it was possible to 
identify the limits and/or advances of students in relation to the development of geographic reasoning. 
Thus, this paper will present two main discussions of this research: a) the importance of cartography to the 
teaching of geography and b) the sketch maps (mental map) as a language to analyze geographic reasoning. It is 
hoped that this study can consolidate the use of specific languages, such as cartographic representation, in the 
geographic pedagogical practices in Basic Education. 
2. The importance of cartography to the teaching of geography  
One of the main concerns of geography is how the geographical spatial dynamic interferes in the different 
reality, a social product in a permanent process of transformation. The space imposes its own reality; because of 
this, society cannot op
promote cognitive development based on the spatial reading of reality. This discussion can be expanded by noting 
that the map supports the formation and development of geographic reasoning by representing space and allowing 
the reading and analysis of information. Thus, cartography makes possible to visualize and understand how the 
different phenomena, social and natural, are spatialized in places and territories.  
The map is an instrument of communication, of language and of representation that has long been a part of the 
speech and writing in the history of societies (VIGOTSKI, 2000). The purpose of the map throughout the 
generations has been to follow human cultural development, so that the map is still being used in many social 
practices today.  
Having recognized the proximity between the map and the development of society, the use of maps along history 
has often been linked to more Cartesian conceptions. For Girardi (2005), this fact somehow restricts the 
participation of cartography in geography activities in school to actions such as the copying of maps or the 
simplistic reading of the information present in each spatial representation. 
It can be stated that in Brazil, the practice of map making is not frequently used in schools (KOZEL, 2007). This 
context is constituted by the understanding that cartography, in general, is presented as a language that is complete 
and ready for the students during their school formation. This situation does not match the Brazilian educational 
curriculum guidelines (BRASIL, 1997). The curriculum proposes that students should be skilled in map reading, and 
making (KOZEL, 2007). Thus, to improve geographical teaching and learning process, map making must be 
considered as an important element to the development of geographic reasoning. 
Therefore, it is important to search for ways that lead teaching toward the construction of maps in a more freely 
and participative way. Thus, the use of sketch maps (mental maps) is proposed as a mean to represent and link the 
contents taught at school with the students perception of the environment.  
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3. The mental map as a language to analyze geographic reasoning  
The use of mental map construction is not new to geography schoolwork. This activity has been largely required 
by teachers to contribute to the development of spatial notions and cartography. However, the perspective of 
integrating the production of sketch maps (mental maps) with the learning of geographic knowledge is not typically 
present in the curriculum. It is understood that this proposal can contribute to the formation of the geographic 
reasoning of students because the mental map is a cognitive representation of the individual from the interpretation 
of the everyday with the help of scientific knowledge. 
This concept is based in the ideas of Eysenck & Keane (1994), who present the importance of the use of internal 
and external representations to express the cognitive route of the construction of scientific knowledge until its 
materialization in some form of language (see Figure 1), which makes possible its visualization and sharing. 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
   Figure 1. Conceptual map of the cognitive process of geographic thought.     
        Org.: RICHTER, 2010, p. 153. 
 
According to the Figure 1, our cognitive process of internal representation (experience, scientific knowledge) can 
be represented by external representations (pictures, words, signs), which in this case is assigned to the sketch map 
(BERTRAND, 1984). Thus, the sketch maps (mental maps) is analyzed as a product of the cognition of the 
individual with reference to the reading and interpretation of different sites that are present in space; in other words, 
sketch maps  in school activities opens up the possibilities to the geography teachers to observe and recognize how 
students integrate reality and scientific content from the different geographic scales and to identify the readings and 
interpretations of environment issues. 
The cartographic representations produced by students concerned to spatial delimitation of geographic areas were 
analyzed. From a small scale representation of the Presidente Prudente city to a large scale of neighborhoods, and 
streets it  was possible to recognize the dimension of spatial knowledge that students have about the city. The 
elements presented in the students sketch maps allow to identify which places are important for them in the urban 
space. A way of thinking about the delimitation of the geographic area in relation to geographic contents concerns to 
the category Form, one of the elements that are responsible for the production process of space (SANTOS, 1985).  
This statement means that sketch maps (mental maps) expose elements and relevant contexts to the analysis of 
sights, which is derived from several temporal and spatial results/processes, that are included in the map produced 
by the student. Thus, in the moment that the teacher interprets the information in the cartographic representations of 
his/her students, the selection of the scale of analysis (the city, the neighborhood or the street) will allow observation 
of the inclusion and disposition of the elements that form the space.  
As an example, three sketch maps (mental maps) produced by students during the research are presented below 
(see Figure 2). These sketch maps expose different perspectives of the spatial reading of the city, especially in 
relation to the geographic area. Regarding a more proximal view, such as the representation of buildings and houses 
(Map 1) or the dimension of the limits of urban space (Map 2), the students were also asked to select a determined 
Representation of what was lived (experience 
/ routine / spontaneous knowledge) Geographic contents (systematized knowledge / scientific knowledge) 
Person 
Geographic reasoning 
(Internal/cognitive representation) 
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region, a neighborhood (Map 3) and to insert the elements, objects and readings related to the organization and 
production of the city. 
 
 
 
 
 
 
 
 
 
 
Figure 2: Sketch maps produced by students to represent the city of Presidente Prudente/SP  Brazil. 
Source: RICHTER, 2010, p. 164. 
 
From an analytical perspective, the form of these sketch maps (Figure 2) can be established by the representation 
of a building or a house among the elements that are found in the neighborhood or in a street in the overall 
organization of the urban space of a city. This is a reference to the form category of the interpretation of the 
cartographic productions of the students. It can also be noted that the form is related to the function given to space. 
In other words, a residential neighborhood has different characteristics than an industrial or commercial area. The 
specific activities of each place influence the included elements and the interpretations that are performed by 
students. 
4. Final remarks 
Reading assignments and the interpretation of cartographic representations can allow the geography teacher to 
identify the development of the geographic reasoning of students, as these elements demonstrate the ability of 
students to select and organize scientific and everyday knowledge.  Moreover, it is essential that this proposal of  
sketch maps  be integrated into school practices as a means to contribute to the process of the teaching and learning 
of geography and to the spatial analysis employed by individuals rather than as an end in itself. 
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